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(54) COATED CEMENTED CARBIDE EXCELLENT IN WEAR RESISTANCE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide obtain a new cemented carbide in which the coating layer does not cause the deterioration in toughness 
even by the thickening of the film and is excellent adhesion with the base metal of cemented carbide whose service life far 
exceeding that of the conventional coated cemented carbide is attained, and usable even under severe conditions which made 
impossible to use the conventional coated cemented carbide. 

CONSTITUTION: The surface of the base metal of cemented carbide obtd. by sintering a hard phase essentially consisting of 
WC by a bonding phase essentially consisting of Co is applied with a WC film formed by a thermal C VD method using the 
fluoride of W and a ceramic layer provided on the WC film, and cobalt is cemented from the base metal of the cemented carbide 
into the WC film over a depth of ≥5μm to produce the objective cemented carbide. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the covered cemented carbide suitable for using it as antifriction parts besides a 
cutting tool metallurgy type, and a structural material which gave the wear-resistant ceramic coat to the front face, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] Cemented carbide is a compound alloy which sintered the hard phase which makes a tungsten 
carbide (alpha- WC) a principal component by the binder phase which makes cobalt (Co) a principal component, and is utilized in 
the various fixtures which need the abrasion resistance of not only a cutting tool metallurgy type but mechanical seal, a dice, etc. 
or the machine part, and the field broad as a structural material. 

[0003] Moreover, recently in connection with the environment used becoming still severer, the so-called covered cemented 
carbide in which the wear-resistant ceramic coat was formed on the front face of cemented carbide is widely used using P VD (a 
physical vapor deposition or the physical gaseous-phase depositing method), such as C VD (a chemical vapor deposition or the 
chemistry gaseous-phase depositing method), such as heat C VD, a plasma CVD method, and MO-CVD that uses an 
organometallic compound as a raw material, and a vacuum deposition method, the ion plating method, the sputtering method. 
[0004] As an example of this ceramic coat, the titanium carbide (TiC), the titanium nitride (TiN), the alumina (aluminum 203), 
etc. are mainly used. By preparing these ceramic coats in a monolayer or a double layer on the surface of cemented carbide, it is 
known well the abrasion resistance of cemented carbide not only improves, but that it can prevent the reaction of **-ed material 
and cemented carbide when using it as a cutting tool, and it can aim at improvement in a tool life as a result. 
[0005] However, when the injury on an actual cutting tool metallurgy type etc. is investigated in detail, the case where the depth 
of an abrasion is over the thickness of a ceramic coat greatly is almost the case. That is, wear is only the first stage very much, and 
that the ceramic coat demonstrates the abrasion resistance as expected is suppressing advance of wear of the edge of a ceramic 
coat, after the wear depth exceeds the thickness of a ceramic coat. Therefore, after it wears a ceramic coat out and a cemented 
carbide base material is exposed, the abrasion resistance of a covered-cemented-carbide tool is influenced by the abrasion 
resistance which cemented carbide itself has. 

[0006] Although it is expected from such a viewpoint that the abrasion resistance of a covered-cemented-carbide tool will 
improve if thickness of a ceramic coat is thickened, it is the present condition that the covered cemented carbide which toughness 
will fall if the brittleness of a ceramic, therefore the thickness of a ceramic coat are set to 1 0 micrometers or more in fact, 
shortening the life of a covered-cemented-carbide tool on the contrary is known, and has the ceramic coat of the thickness beyond 
this is not put in practical use. That is, it is thought that tensile stress remains, this makes a ceramic coat generate a crack, and the 
ceramic of TiC, TiN, and aluminum203 grade reduces toughness into the ceramic coat after membrane formation since the 
coefficient of thermal expansion is larger than the cemented carbide of a base material. 

[0007] or [ then, / that it is almost the same as the cemented carbide whose coefficient of thermal expansion is a base material 
instead of the ceramic used conventionally /, such as TiC, ] -- or if it lowers a little, it comes out and a certain tungsten carbide 
(WC) is used as an enveloping layer, in WC coat after membrane formation, the residual stress by thermal stress will hardly arise, 
or it will only be that some compressive stress remains Therefore, even if it forms WC coat in a cemented carbide front face, 
thick-film-ization is attained without not producing a crack and reducing the toughness of WC coat, and moreover, since a binder 
phase is not included and the degree of hardness is higher than cemented carbide, WC coat can expect the wear-resistant 
improvement in a covered-cemented-carbide tool. 

[0008] In accordance with this idea, the surface coating tool parts in which the enveloping layer of the tungsten (W) which set the 
diameter of crystal grain to 1 micrometer or less by carrying out specified quantity content of a fluorine or the chlorine as an 
outermost layer of drum, or tungsten carbide (WC) was formed on the front face of tool parts are proposed by JP,59-39242,B and 
JP,61 -46550,B. However, WC coat has come to acquire the tool life which should be satisfied [ with the bottom of a severe 
condition ] of the diameter of crystal grain since cemented carbide cannot be endured in respect of toughness as 1 micrometer or 
less and there is a problem also about the adhesion of WC coat and a tool base material. 
[0009] 

[Problem(s) to be Solved by the Invention] In view of this conventional situation, an enveloping layer does not cause the fall of 
toughness by thick-film-ization, either, and this invention is excellent in adhesion with a cemented carbide base material, and it 
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not only can attain the life far exceeding the conventional covered cemented carbide, but aims at the usable thing for which a new 
covered cemented carbide is offered under the severe condition which has not been used by the conventional covered cemented 
carbide. 
[0010] 

[Means for Solving the Problem] The covered cemented carbide which this invention offers in order to attain the 
above-mentioned purpose is equipped with the ceramic coat which was [ cobalt ] excellent in the abrasion resistance which 
prepared on the cemented carbide base material sintered by the binder phase which considers as a principal component, the 
tungsten-carbide coat formed in the front face, and the tungsten-carbide coat in the hard phase which makes a tungsten carbide a 
principal component, and is characterized by for the cobalt which is a binder phase to carry out diffusion osmosis covering a 
depth of 5 micrometers or more into a tungsten-carbide coat from the cemented-carbide base material. 
[001 1] In the manufacture method of the above-mentioned covered cemented carbide, a tungsten-carbide coat is formed in the 
front face of a cemented carbide base material by the heat C VD using the fluoride, the hydrocarbon, and hydrogen of a tungsten as 
reactant gas at the base material temperature of 500-900 degrees C of cemented carbide, and a ceramic coat is formed at the base 
material temperature of 450-1200 degrees C on this tungsten-carbide coat after that by CVD, such as heat CVD, a plasma CVD 
method, and MO-CVD, and PVD, such as the ion plating method. 

[0012] In order to obtain diffusion osmosis of cobalt with a depth of 5 micrometers or more from a cemented carbide base 
material in a tungsten-carbide coat in that case, it is required to heat the cemented carbide base material which has a 
tungsten-carbide coat at 950-1200 degrees C for 5 hours or more. In order to fulfill this heating condition, [ whether in advance of 
formation of a ceramic coat homogenizing of 5 hours or more is performed at 950-1200 degrees C after formation of a ceramic 
coat, and ] Or although what is necessary is just to form membranes on the conditions of 5 hours or more using the heat history at 
the time of membrane formation of a ceramic coat the base material temperature of 950-1200 degrees C, and membrane 
formation time, both heating at the time of membrane formation of homogenizing and a ceramic coat may attain the heating 
conditions of 5 hours or more at 950-1200 degrees C in total. 
[0013] 

[Function] The ceramic coat used for the covered cemented carbide from the former in this invention, for example, as a ground 
layer of TiC, TiN, Ti (CN), HfN, HfC and Hf (CN), ZrN, ZrC and Zr (CN), TiBN, aluminum203, Hf02, and Zr02 grade Using 
the thick film of the tungsten carbide (WC) which is one sort of a ceramic by carrying out diffusion osmosis of the cobalt which is 
the binder phase of cemented carbide further positively covering a depth of 5 micrometers or more into WC coat from a base 
material In spite of thick-film-izing of an enveloping layer, the toughness of WC coat improves, and it was able to become clear 
and have that adhesion with about [ hardly happening ] and a base material is also improved remarkably, and the fall of a degree 
of hardness was also able to raise the abrasion resistance of a covered cemented carbide remarkably. 

[0014] Although the thickness of WC coat is influenced by the environment used as a cutting tool metallurgy type, a fixture, etc., a 
life, a dimensional accuracy which were set up, etc., it is desirable that it is generally the range of 5-100 micrometers. It is 
because a manufacturing cost will increase in less than 5 micrometers in order the toughness of a covered cemented carbide not 
only to fall, but for WC coat to become comparatively weak and for membrane formation to take a long time, if the effect of 
wear-resistant improvement according [ thickness ] to formation of WC coat and diffusion of Co is hardly seen and 100 
micrometers is exceeded. 

[00 1 5] PVD, such as heat CVD using the chloride and carbonyl of a tungsten as the formation method of this WC coat, and the 
ion plating method using the metal tungsten, the sputtering method, can be considered. However, although lOmicrometers 
[/o'clock ] or more membrane formation speed is economically required of this invention in order to obtain comparatively thick 
WC coat, since it is difficult to raise the speed of supply of the tungsten which is a refractory metal in PVD, membrane formation 
speed is very slow in at most lmicrometer/[ o'clock and ]. Moreover, for a low reason, in the conventional heat CVD, the chloride 
of a tungsten and the vapor pressure of a carbonyl which are a raw material are difficult for obtaining Smicrometers [/o'clock ] or 
more membrane formation speed. 

[0016] Then, according to the heat CVD using the fluoride (for example, WF6) of a tungsten the result of examination, 
high-speed supply of fluoride gas is possible, and it turns out by making this react with the hydrocarbon gas of C3H8 or C6H6 
grade, and hydrogen gas that WC coat can be formed extremely at high speed. However, the carbon content in WC coat from 
which it is obtained [ that base material temperature of cemented carbide cannot attain lOmicrometers //o'clock / or more 
membrane formation speed at less than 500 degrees C and ] is low, and since a coat composition phase turns into a single phase 
of WWW consortium, only very weak WC coat is obtained. On the contrary, if base material temperature exceeds 900 degrees C, 
material gas will react in a gaseous phase and only a powdered product will be obtained. 

[0017] Next, the ceramic coat of TiC, TiN, Ti (CN), HfN, HfC and Hf (CN), ZrN, ZrC and Zr (CN), TiBN, aluminum203, 
Hf02, and Zr02 grade is covered on this WC coat. As the formation method, although CVD, such as heat CVD, a plasma CVD 
method, and MO-CVD, and PVD, such as the ion plating method, can be used, it is necessary to make base material temperature 
into 450-1200 degrees C. The base material temperature of the reason is because change arises at less than 450 degrees C in the 
organization of the cemented carbide which is a base material when there is risk of a coat exfoliating without the adhesion of a 
ceramic coat being low and being able to bear the heat history in a back process and 1200 degrees C is exceeded on the other 
hand and the performance of original cemented carbide is spoiled. 

[00 1 8] Furthermore, in this invention, although Co which makes the binder phase of cemented carbide required carrying out 
depth diffusion osmosis of 5 micrometers or more into WC coat from the base material, it became clear that for that 5 hours or 
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more need to be heat-treated of 950-1200 degrees C. If Co is not spread [ temperature ] by less than 950 degrees C or heating 
time in depth of 5 micrometers or more in WC coat in less than 5 hours and temperature exceeds 1200 degrees C, change will 
arise in the organization of the cemented carbide which is a base material, and the performance of original cemented carbide will 
be spoiled. 

[001 9] As the heating method for obtaining this diffusion osmosis of Co ** Although there is the method of performing 
homogenizing of 5 hours or more at 950-1200 degrees C after formation of a ceramic coat in advance of formation of a ceramic 
coat, or forming membranes over 5 hours or more using the heat history at the time of membrane formation of ** ceramic coat at 
the base material temperature of 950-1200 degrees C ** You may make it heating [ of 5 hours or more ] fill with the 
above-mentioned 950-1200 degrees C [ both heating at the time of membrane formation of the above-mentioned homogenizing 
and a ceramic coat ] . 

[0020] Although respectively different membrane formation equipment and a respectively different heat treating furnace may 
perform each process of formation of formation of the above WC coat, homogenizing, and a ceramic coat, processing 
continuously is desirable, without exposing to the atmosphere within the same membrane formation equipment, if it can do. It is 
because there is a possibility that it may be polluted by oxygen and the moisture in the atmosphere and a front face may have a 
bad influence on processing of a back process when the atmosphere is touched, in case a processed material is movement. 
Moreover, if separate equipment is used for every process, make-ready times, such as movement to equipment from equipment, 
will occur too much, and will also become the cause of raising a manufacturing cost. 

[0021] However, since formation of WC coat is based on CVD and the same equipment cannot necessarily be used, when 

forming a ceramic coat by P VD, such as the ion plating method, after performing homogenizing within the membrane formation 

equipment of CVD if needed [ membrane formation and if needed ] for WC coat, taking out a base material in the atmosphere and 

washing, it is desirable to form a ****** ceramic coat in the membrane formation equipment of PVD. 

[0022] 

[Example] 

A cemented carbide tool with the composition which consists of Example 1WC:85 % of the weight, Co:10 % of the weight, and 
TiC:5 % of the weight is installed in the interior of the membrane formation equipment made from a heat-resistant alloy, by the 
heat CVD of the following reaction condition (1); WF6 1 mol %C6H6 5 mol %H2 10 mol %(2) reactant-gas flow rate; A 1 .61. 
part (3) mother for / Material ** Degree ; 800-degree-C (4) ** WC coat was formed in the front face for between s; 30 minutes at 
the time of reactant gas condition ** . 

[0023] It has checked that obtained WC coat was constituted from alpha- WC by the X diffraction. Moreover, the thickness of WC 
coat is 7 micrometers and it turns out that membrane formation speed is 14micrometers/o'clock. When the cross-section degree of 
hardness of this WC coat was measured with the Knoop hardness plan (50 g of loads), about 2400kg /of values of 2 was acquired 
mm as a degree of hardness of WC coat. Furthermore, when the adhesion intensity of WC coat was scratched and having been 
evaluated using the formula adhesion on-the-strength measurement machine, ablation of a coat arose in 25 Ns (Newton). 
[0024] By the usual heat CVD, this WC covered-cemented-carbide tool was again installed in the interior of the same membrane 
formation equipment, the basis with a base material temperature of 980 degrees C took reaction-time 3 hours, the TiC coat was 
formed, further, on it, the basis with a base material temperature of 1000 degrees C took reaction-time 5 hours, and 
20duminum3 coat was formed (example 1 of this invention). The photograph of the metal texture of the 
covered-cemented-carbide tool cross section of the acquired example 1 of this invention was shown in drawing 1 . By this 
cross-section observation, the sum total thickness of a TiC coat and 20aluminum3 coat is 6 micrometers, and it has checked that 
Co was carrying out diffusion osmosis by about 7-micrometer Fukashi into WC coat from the base material. 
[0025] Moreover, when the adhesion intensity of a coat was measured like the above, it turns out that the ablation by the interface 
of WC coat and a TiC coat is not accepted, but the ablation by the interface of WC coat and a base material is generated in 95 Ns, 
and adhesion intensity is improving farther than the case of only WC coat. Furthermore, the cross-section degree of hardness of 
the thickness direction of the covered-cemented-carbide tool measured with the same Knoop hardness plan as the above was 
shown in drawing 2 . 

[0026] For comparison, the plasma CVD method was used for the front face of WC covered-cemented-carbide tool which formed 
WC coat like the above, and the TiC coat and 20aluminum3 coat were formed in it at the base material temperature of 900 
degrees C (example 1 of comparison). When the cross section of the covered-cemented-carbide tool of the acquired example 1 of 
comparison was observed, the sum total thickness of a TiC coat and 20aluminum3 coat is 5 micrometers, and diffusion of Co was 
not accepted at all between the base material and WC coat. Moreover, when the adhesion intensity of a coat was measured like the 
above, the ablation by the interface of a base material and WC coat was started by 30 Ns, and adhesion intensity was very low 
compared with the example 1 of this invention. 

[0027] After annealing WC covered-cemented-carbide tool which formed WC coat (7 micrometers of thickness) like the example 
2 above-mentioned example 1 at 1050 degrees C for 5 hours, the following ceramic coat was formed on this WC coat, and the 
covered-cemented-carbide tool of the examples 2-5 of this invention was obtained.; 

Example [ of This invention ] 2: The ceramic coat of 6 micrometers of sum total thickness which carried out the laminating of a 
TiC coat, a TiBN coat, and the 20aluminum3 coat (plasma CVD method; base material temperature of 900 degrees C) 
Example [ of This invention ] 3 : The ceramic coat of 7 micrometers of sum total thickness which carried out the laminating of 
Hf02 coat and the 20aluminum3 coat (MO- using the metal alkoxide CVD; base material temperature of 700 degrees C) 
Example [ of This invention ] 4: The ceramic coat of 6 micrometers of sum total thickness which carried out the laminating of a 
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HfN coat and the HfC coat (ion plating method; base material temperature of 600 degrees C) 

Example [ of This invention ] 5: The ceramic coat of 7 micrometers of sum total thickness which carried out the laminating of a 
ZrN coat, Zr (CN) coat, and the ZrC coat (ion plating method; base material temperature of 600 degrees C) 
[0028] When the cross section of each covered-cemented-carbide tool of the examples 2-5 of this invention is observed, Co has 
diffused all covering a depth of 6 micrometers in WC coat of 7 micrometers of thickness from the base material. The adhesion 
intensity of WC coat has improved by 95 Ns and the example 3 of this invention in the example 2 of this invention more sharply 
than the adhesion intensity of 25 Ns WC coat independent [ this ] for which asked for by 92 Ns in 93 Ns and the example 4 of this 
invention, and each asked in the example 1 with 94 Ns by the example 5 of this invention. 

[0029] For comparison, after annealing WC covered-cemented-carbide tool in which the same WC coat (7 micrometers of 
thickness) was formed, at 1000 degrees C for 2 hours, the ceramic coat of 6 micrometers of sum total thickness which carried out 
the laminating of a TiC coat, a TiBN coat, and the 20alurninum3 coat was formed at the base material temperature of 900 degrees 
C using the plasma C VD method on this WC coat (example 2 of comparison). When the tool cross section of this example 2 of 
comparison was observed, diffusion osmosis of Co from a base material to WC coat stopped at about only 2 micrometers, and the 
adhesion intensity of WC coat was 40Ns. 

[0030] The cutting examination by the following conditions was performed about the examples 1 -5 of this invention produced in 
the example 3 above-mentioned example 1 and the example 2, and the examples 1-2 of comparison. In addition, the cutting 
examination by the following conditions was similarly performed about the covered-cemented-carbide tool (example 3 of 
comparison) in which the TiC coat of 6 micrometers of sum total thickness and 20aluminum3 coat were formed on the 
cemented-carbide-tool front face as well as an example 1, except not forming WC coat. 
[0031] 

Cutting conditions: ** ** Material SCN435 cutting speed 250 m/min ** ** 0.3 mm/rev 

Slitting 2mm cutting time 20 minutes [0032] The flank wear and the crater were measured by the above-mentioned cutting 
examination, and the result was shown in the following table 1 with Co diffusion depth of penetration to the inside of the 
composition of the laminating coat of each covered-cemented-carbide tool, and WC coat.; 
[Table 1] 

Co diffusion depth Frank Crater Tool sample Composition of a laminating coat (micrometer) Wear (mm) Example 1 of a wear 
(micrometer) this invention WC-TiC-aluminum 203 7 0.09 Example 2 of 1 1 this inventions WC-TiC-TiBN-aluminum 203 6 
0.10 Example 3 of 12 this inventions WC-Hf02-aluminum 203 6 0.12 Example 4 of 15 this inventions WC-HfN-HfC 6 0.1 1 
Example 5 of 14 this inventions WC-ZrN-Zr(CN)-ZrC 6 0.12 13 ratios Example of** 1 WC-TiC-aluminum 203 0 Deficit 
deficit ratio ** Example 2 WC-TiC-TiBN-aluminum 203 20.32 (ablation) 20 ratios ** Example 3 TiC-durninum 203 -0.28 In 
the example 2 of 25 (notes) comparison, ablation occurred in a part of coat during cutting. 

[0033] As for each covered-cemented-carbide tool of the example of this invention, compared with the examples 1 and 2 of 
comparison with little diffusion' osmosis of Co from the result of the above-mentioned table 1 to the inside of WC coat, and the 
example 3 of comparison which does not have WC coat, it is clear that the effect given to the wear-resistant improvement in WC 
coat which showed the outstanding abrasion resistance and Co diffused is remarkable. Moreover, about diffusion of Co to WC 
coat, it turns out that homogenizing which governs the depth of diffusion, the temperature at the time of ceramic coat membrane 
formation, and the history of time are important. 

[0034] the cemented carbide which consists of Example 4WC:90 % of the weight and Co: 10 % of the weight - by the same 
method as an example 1 , only membrane formation time was changed into the molding section front face of metal mold in 3 
hours, and WC coat was formed in it Next, the laminating of the TiC coat +Ti(CN) coat +TiN coat was continuously carried out 
one by one by heat CVD within the membrane formation equipment same on this WC coat on the base material temperature of 
1000 degrees C, and the conditions of membrane formation time 7 hours, and the ceramic coat was formed. 
[0035] the covered cemented carbide of the acquired example of this invention ~ when the cross section of metal mold was 
observed, it has checked that the thickness of WC coat was carrying out diffusion osmosis covering a depth of 8 micrometers into 
WC coat from the cemented carbide whose Co which 55 micrometers and the sum total thickness of a ceramic coat are 6 
micrometers, and is the binder phase of cemented carbide is a base material 

[0036] without it prepares WC coat for comparison - the same cemented carbide - the metal mold which formed directly the 
ceramic coat which comes to carry out the laminating of the TiC coat +Ti(CN) coat +TiN coat on the surface of metal mold was 
produced the covered cemented carbide of this example of comparison, and the above-mentioned example of this invention ~ 
metal mold -- using -- cold forging of autoparts - carrying out - each - life evaluation of metal mold was performed 
Consequently, the metal mold of the example of comparison was only 50,000 shots and a very short life to the metal mold of the 
example of this invention having reached the life in 300,000 shots, moreover — if the damaged metal mold is observed the most 
intense metal mold of an injury — in the corner section at a nose of cam, the cemented carbide of a ground was exposed with the 
metal mold of the example of comparison to WC coat having remained in the metal mold of the example of this invention 
[0037] Example 5 WC: WC coat of 80 micrometers of thickness was formed in the front face of the mechanical seal made from 
cemented carbide which consists of 90 % of the weight and Co: 1 0 % of the weight by the same method as an example 1 , and, 
next, homogenizing of 6 hours was given at 1200 degrees C. Then, the TiN coat of 5 micrometers of thickness was formed at the 
base material temperature of 700 degrees C by the plasma CVD method within the membrane formation equipment same on this 
WC coat. 

[0038] When the cross section of the mechanical seal made from a covered cemented carbide of this example of this invention 
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was observed, Co which is the binder phase of cemented carbide was carrying out diffusion osmosis covering a depth of 20 
micrometers into WC coat from the cemented carbide which is a base material. The mechanical seal which formed the TiN coat in 
the front face of the same mechanical seal made from cemented carbide directly was produced without preparing WC coat for 
comparison. These mechanical seal made from a covered cemented carbide was attached to the pump for slurries of the same 
form, and the endurance evaluation examination was carried out. 

[0039] Consequently, in the example of this invention, neither seizure nor wear produced after 20,000-hour progress, but to 
having used it still more satisfactory, the leakage of a slurry arose for 5000 hours after the seal section, and the life was reached in 
the example of comparison. Although the abrasion which a TiN coat is worn out, the cemented carbide of a ground is exposed, 
the thing of the example of comparison does not come out, and the corrosion of cemented carbide is also observed, and exceeds a 
depth of 100 micrometers was also accepted when mechanical seal was investigated after the examination, the thing of the 
example of this invention was only worn out in Fukashi whose WC coat is 5 micrometers, and the signs of corrosion were not 
accepted at all. 
[0040] 

[Effect of the Invention] When according to this invention the fall of toughness is not caused by thick-film-ization of an 
enveloping layer, either, and it excels in the adhesion of an enveloping layer and a cemented carbide base material and is used as a 
cutting tool metallurgy type, an abrasion-resistant fixture, a machine part, a structural material, etc., it not only can attain the life 
far exceeding the former, but it can offer the new covered cemented carbide in which the use under the severe condition which has 
not been used conventionally is also possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is the photograph in which the metal texture of the cross section in the covered-cemented-carbide tool of the 
example of this invention produced in the example 1 is shown. 

[Drawing 2] It is the graph which shows the cross-section degree of hardness in the thickness direction of the 
covered-cemented-carbide tool of the example of this invention produced in the example 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The covered cemented carbide excellent in the abrasion resistance characterized by having the ceramic coat which was 
[ cobalt ] excellent in the abrasion resistance which prepared on the cemented carbide base material sintered by the binder phase 
which considers as a principal component, the tungsten-carbide coat formed in the front face, and the tungsten-carbide coat in the 
hard phase which makes a tungsten carbide a principal component, and the cobalt which is a binder phase carrying out diffusion 
osmosis covering a depth of 5 micrometers or more into a tungsten-carbide coat from the cemented carbide base material. 
[Claim 2] The covered cemented carbide excellent in abrasion resistance according to claim 1 characterized by the thickness of a 
tungsten-carbide coat being 5-100 micrometers. 

[Claim 3] The covered cemented carbide excellent in abrasion resistance according to claim 1 or 2 characterized by the thickness 
being 1-15 micrometers by a ceramic coat consisting of at least one layer of TiC , TiN, Ti (CN), HfN, HfC and Hf (CN), ZrN, ZrC 
and Zr (CN), TiBN, diurunum203, Hf02, or Zr02. 

[Claim 4] The manufacture method of the covered cemented carbide excellent in the abrasion resistance characterized by forming 
a tungsten-carbide coat in the front face of the cemented carbide base material which sintered the hard phase which makes a 
tungsten carbide a principal component by the binder phase which makes cobalt a principal component by the heat CVD which 
used the fluoride, the hydrocarbon, and hydrogen of a tungsten as reactant gas at the base material temperature of 500-900 
degrees C of a cemented carbide base material, and next forming a ceramic coat in it by CVD or PVD in 5 hours or more the base 
material temperature of 950-1200 degrees C, 

[Claim 5] On the front face of the cemented carbide base material sintered by the binder phase which makes cobalt a principal 
component, the hard phase which makes a tungsten carbide a principal component A tungsten-carbide coat is formed by the heat 
CVD using the fluoride, the hydrocarbon, and hydrogen of a tungsten as reactant gas at the base material temperature of 500-900 
degrees C of a cemented carbide base material. A ceramic coat is formed by CVD or PVD on this tungsten-carbide coat at base 
material 450-degree-C or more temperature of less than 950 degrees C. The manufacture method of the covered cemented 
carbide excellent in the abrasion resistance characterized by giving homogenizing of 5 hours or more at 950-1200 degrees C after 
the formation in advance of formation of the ceramic coat concerned. 

[Claim 6] On the front face of the cemented carbide base material sintered by the binder phase which makes cobalt a principal 
component, the hard phase which makes a tungsten carbide a principal component At the base material temperature of 500-900 
degrees C of a cemented carbide base material, a tungsten-carbide coat is formed by the heat CVD using the fluoride, the 
hydrocarbon, and hydrogen of a tungsten as reactant gas. A ceramic coat is formed by CVD or PVD at the base material 
temperature of 950-1200 degrees C on this tungsten-carbide coat. The manufacture method of the covered cemented carbide 
excellent in the abrasion resistance characterized by giving homogenizing of 5 hours or more at 950-1200 degrees C after the 
formation in advance of formation of the ceramic coat concerned, and making the sum total of the aforementioned homogenizing 
time and the membrane formation time of a ceramic coat into 5 hours or more. 

[Claim 7] The manufacture method of the covered cemented carbide excellent iri abrasion resistance according to claim 4 to 6 
characterized by carrying out continuously, without exposing formation of a ceramic coat, or all the processes to homogenizing to 
the atmosphere in the same membrane formation equipment from formation of a tungsten-carbide coat. 
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